Administration of the drug was discontinued 3 or 4 days prior to the operation; consequently, the time between the last dose of digitalis and the onset of atrial fibrillation varied from 3 to 10 days with the mean interval for the group of 5.2 days. A comparison of the interval between the operation and the onset of atrial fibrillation was made in patients in the three groups. The interval for the entire series varied between 1 and 10 days, the frequency of the onset of the arrhythmia being as follows: first day, 12%; second day, 47%; third day, 14%; fourth day, 19%; fifth day or later, 8%. No difference was detected between the three groups: the commonest interval between the operation and onset of atrial fibrillation was 2 days, the incidence of the onset on the second day being 50% in group A, 45% in group B, and 48% in group C.
The type of atrial activity in atrial fibrillation in patients with and without previous administration of digitalis was compared by measuring the average rate of F-waves in patients of group A and C. In both groups F-wave rates varied between 320 and 480 per minute; the mean rates were 425 per minute in group A and 420 in group C, indicating that rates were comparable.
The comparison of ventricular rates recorded at the time of the last observation prior to the onset of atrial fibrillation and that recorded immediately after the onset of the arrhythmia was presented in table 1. The statistical significance of the differences between the three groups is less than 0.001. In addition, the difference between the groups was approached by comparing the increase of heart rate in each case between the last recorded rate in sinus rhythm and that in atrial fibrillation. The observed mean differences between the two mechanisms were: 74 (SD, 27.7); 50(SD, 17.0), and 22 (SD, 16.7). This difference was also found to be significant at the level of less than 0.001. with continuous digitalis intake and half of those needed the full therapeutic dose of the drug in order to control ventricular rate.
Discussion
The study was based on the observation that in patients with mitral valvular disease who are in sinus rhythm at the time of mitral valvotomy atrial fibrillation develops at a rate of 35% within the first few days after the operation.7 Findings of the study indicate clearly that preoperative use of digitalis-both prophylactic administration of the drug and chronic maintenance therapy-are only partly successful in controlling ventricular rate during atrial fibrillation. It is shown that in these patients only half showed ventricular rates suggesting adequate digitalis effect. Half of the patients with excessive ventricular rates (one quarter of group C) exhibit rates as fast as patients who never received digitalis and needed full doses of the drug to bring their ventricular rates to levels comparable to those before the onset of the arrhythmia.
Control of ventricular rates in atrial fibrillation is the most widely used index-probably the only reliable one-of adequacy of digitalis dosage. This study indicates that the generally used dosages were adequate only in half of the cases. Assuming that this represents an average situation existing in patients who are given digitalis while in sinus rhythm, these results point out the inadequacy of judging digitalis needs in such patients. Digitalis given to patients for treatment of existing atrial fibrillation can be titrated in each individual case. Its use in patients who are in sinus rhythm-whether for therapeutic or prophylactic purposes-seems to pose a dilemma for the clinician. He can use average doses, in which case the full therapeutic effect of the drug is likely to be accomplished only in about half of his patients. On the other hand, he can use higher than average dosages in order to increase the proportion of patients in whom the full therapeutic effect of digitalis is achieved, but then he is likely to produce toxicity in some patients. Until some clinical means of assessing the adequacy of Circulation, Volume XXXIV, July 1966 digitalis effect in patients in sinus rhythm is found, one has to be aware of the empirical nature of the administration of this drug.8 Summary and Conclusions In 53 unselected patients with mitral valve disease who underwent mitral valve surgery and developed atrial fibrillation in the immediate postoperative period, the ventricular rates were measured immediately before and after the onset of atrial fibrillation. Patients were divided into three groups: A-those who received no digitalis at all; B-those who were maintained on digitalis prior to the operation and in whom treatment with digitalis was discontinued several days before the onset of the arrhythmia; and C-those who were maintained on conventional doses of digitalis up to the onset of the arrhythmia. Results of the study indicated that the mean ventricular rates at the time of the onset of atrial fibrillation were 163 beats per minute in group A, 138 in group B, and 121 in group C. Differences among the three groups were statistically significant at the 0.001 level. However, it was shown that the mean ventricular rate in patients receiving digitalis maintenance therapy was still significantly higher than control rates in sinus rhythm. Furthermore, in half of the patients in group C inadequate control of ventricular rates was observed during atrial fibrillation. In half of this subgroup (one quarter of group C) excessive ventricular rates and high requirements for additional digitalis needed to bring ventricular rates under control suggested a virtually nonexistent digitalis effect.
